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A^*.^ 3^12,583 
APERTURED AND STAGGERED MOLDED 
PILE PRODUCT 
James J. Rocblis^ 1862 Old Orchard Road, 
AbiDgfoD, Pa. 19001 
Filed Oct, 2, 1963, Ser- No. 313^56 
1 CJaim. (a. 161—62) 

The present invenUon relates to improvements in piie^ 
like matenal and a process and apparatus for making ihe 
same in a wjde variety of specific physical embodiments 
lor many different uses. 

It is an object of the invention to provide an improved 
type of molded material or product of sheet-like or other 
contour in cross section, fabricated of a thennally or 
otjjeiwise softenable and moldable substance having physi- 
cal characteristics suitable for the intended use, such as 
a thermoplastic or thermosetting resinous compound, 
natural or synthetic rubber, a compound softenable by a 
special fugitive or other agent, and the like. All sucb. 
products are characterized by an improved pfle-like surface 
w-^?!.— appropriate to the intended use. 

Wth this m mmd, the expression "pile" as used herein 
is to be considered to apply to a group of projections pro- 
trudmg from a surface of the product, while "pile element'* 
^ used ,D referring to the individual projecting formations 
or members making up the pDe. 

The invention contemplates a great many different pos- 
sible sizes, shapes and spacings of such elements relative 
to one another, making it possible to mold pile-like prod- 

hS'L^'Tk^ ^"i^If^^'* ""^^^ specifically 

different physicarc^ 3„j presenting many dif- 

produced m common by variants of the same basic meth- 
ap^te''^"'® ^"^^ ^^''"^ ^^"""'"^ equipment or 
For example one general classification of molded pile 
article may exhibit relatively large and thick projecting 
components m one or another outline (for example, gen- 
^J^y^y^^^^^^) and spacing relative to one another A 
sbeet-hke product of this character is snitable for use as 
an anti-slip matting, which may be provided with aper- 
tures therethrough in a predetermined relationship to the 

l^l Iwt*'^"' ' f ^''^P^S shoe sole, 
as a shock absorbing layer, as a decorative wall surfacing 
sheet, as an upholstering material, etc 
hr^/T^-''^ specifically different but basically similar 
broad classification, the pOing may be of a finer nap-like 
or filamentary character, such filaments or strands being 
mtegrany formed on a backing sheet or surface. Such 
matenal is well suited for many diverse uses. It may be 
employed as a brush bristle structure of a tooth brush or 
o her massaging, coating, scraping or squeegee-like im- 
plement. It may possibly have an abrasive substance 
incorporated m the molded material to improve its quality 
for any of these purposes. 

<:n™^'^'!^? "^"^^-.''^ *^'*' ^^'^ relatively closely 

spaced, filament-like pile elements may have their like 

Srrn P^!^^*^ t° ^3"se a mechanical 

i^TH 'T"^^ '"^"^"P respective pilings to 

hold the sheets together. SimiJariy, if the material of 
pihng be composed to include permanent magnetic 
particles as molded, its suitability for use in a magnetic 
. dipper _ joint is.apparent. 

. 'n^e^.finejy pile-like material may be utilized as a heat 
msulation layer of an outer garment. A quite different 
apphcation of the same type of pile-like material is in a 
mat or carpet which may have various visual and/or 
textural effects, varymg cushion action, etc., as the result 
of different physical characteristics of the component pile 
elements. These may be, for example, in point of their 
length or height, their thickness, their spacing relative to 



u^ ?L%v^^' "population,Mheir color, their hard. 

and the like. The product may be employed as a 
o5 a colTf *be making of gloves or ia L moldfng 
^ ^H^-K ? ^^'^ f''*''^' '° "^^^^ ^^'^^ gripping and wear 
f J^^" "".f ^ ^y ^ locariL of pile-like 

areas on the glove surface, by selectively treating ihe pDes 
to improve wear-resistance, and the like. 

l"^ ^^^^^^^ industrial and construction 
dfv?r^fi ^ P'^*^'^^*^ °f invention are many and 
10 diverged, for example, as a sound and heat insulating 

an^'^'forth*'*'''"^ wound-up roll filter component! 

In' any adaptation or embodiment of the pile-like prod- 
net, paiticulariy as a sheet, the invention contemplat^ the 
15 l^^f^tion of a layer, pile-like as above described, with an 
n^.nr^!K^ T basc layer of a porous or expanded foamy 
nature, the lamination being effected by heat and/or pres- 
sure m piling, thus to provide a sheet or like product 
on ttrfJ'"^^*^ "^"""^^y ^'^"^ non-slippage fric- 
the like ^ cushioning abihty, and 

While it will be appreciated that only a relatively few 
exainples typically suited for the above mentioned utilities 
o. Zlt^'T. ^^"^f^^*^^ described, they are nevertheless 
25 sufficient to mdicate the wide versatility of the invention 
in its product aspect. 

Another general object of the invention is to provide 
an improved method for the making of such pile-like 
products TJis comprises the application of the material 
30 o provide the pihng, for example a thermosoftenable, 
thermosettable or vulcanizable molding composition, pref- 
erably ,n a partially set but still flowable or moldable 
condition of a surface thereof (and, if desired, with 
softenable chips or crystals applied thereto) against a mold 
35 composed of a novel assembly of side-by-side arranged 
inarginally configured plates or laminae. The thus con- 
stituted mold may be a flat one or it may be of cylindrical 
or drum-like character, comprised of peripherally notched 
or shaped circular discs for continuous production In 
4i) either case, the plates or laminae are successively ar- 
ranged in a selective manner with the notchings of one 
thereof m a desired relation to an adjacent lamina, or the 
notchings of the latter. Such selection is of course 
dictated by the nature of the desired molded pfle effect 
jr. In accordance with most of the embodiments herein 
shown, the notches in question are of a depth, regardless 
of the shape thereof, to extend only partially through the 
height or radius of the laminae plate or disc; and the 
notches extend wholly through the width of the relatively 
? JT"^- "^"^^ successive laminae may have their 
notched outer surfaces partially or wholly stepped or 
shifted relative to one another. The relationshm in this 
respect determines the nature of the piling in regard to 
the design and population of the pile-like; in regard to 
55 a possible connection of pile elements to one another at 
^LrA^. thereof, or a distinct separation in this zone; in 
regard to a possible provision of apertures through the 
pile-hke sheet product, etc. The shape of the notches 
determines the contour, height and width of the individual 
60 pile components. However, other types of assembled- 
laminae type mold than the through-notched type are 
contemplated for the production of pile fonnati^ of 
fln^ M " .'°"^^ur*'*'"- Likewise, materials which are 
flowable^and sellable by -means other-than heafare con-"" 
65 templated. 

In still further accordance with the invention, the pile 
formations may be of the same height throughout a given 
area of the product or of different heights io that area 
determined by the manner in v^hich the lamina 

^!^lir,^'^"y. positioned 
Tbe^and other characlertstics of the product may aJso be 
detennmed lo accordance with the relative color or bard- 
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ness of component layers of the molded material, as such 
characteristics arc reflected in the physical response of the 
material in becoming soft and/or setting. Thus, attract- 
ive visual, patterned, carved or half-tone effects may be 

^^As in the case of the pile-like product, the basic method 
is capable of wide variation in detail, and only a few 
representative embodiments are illustrated herein. 

Yet another object is to provide a piling method by 
■which a pile-like layer or stratum may be laminated or 
built onto an underlying or base layer which is of rela- 
tively dense, homogeneous nature, or onto a relatively 
porous, expanded or foamed stratum or layer for the ad- 
vantages mentioned above in regard to the product. 

In any event the method contemplates the initial soften- 
ing of a layer surface, thermally or otherwise, sufficiently 
to render the material readily flowable under mild pres- 
sure into the pile forming cavities of the mold, where- 
upon the material is caused to set up in the cavities to 
provide the pile elements of desired shape and character, 
then stripped from the mold. In these respects the pres- 
ent method differs markedly from present day high pres- 
sure extrusion and press practices requiring expensive and 
complicated equipment for commercial production. 

While the cavities of the mold laminae will ordinarily 
be of simple V-shape or other symmetrical contour, the 
invention also contemplates variations in which the mold 
laminae formations for the cavities may be of special 
design or non-symmetrical outline. This enables the pro- 
duction of pile-like, filament-like napped surfaces having 
desired special characteristics of appearance, textural feel, 
cushioning quality, thermal or sound insulating quality, 
etc. It is also within the contemplation of the invention 
that a layer or lamination of layers may be pile-like on 
only one surface or on both opposite surfaces. 

Another object of the invention is to provide improved 
equipment or apparatus for the high production and high 
efficiency practice of the method to produce the pile-like 
articles mentioned above. 

A further object is to provide an improved method, 40 
and laminated disc equipment for practicing the same, in 
which the molding notches or cavities of most embodi- 
ments, extending as they do from side to side of the mold 
laminae (and in some cases through the thickness of the 
molded sheet), permit air or other evolved gas to escape 
during the molding or forming phase- It is therefore not 
trapped in the mold cavity in a manner to possibly alter 
the shape or size of the pile elements, which are therefore 
, uniformly perfect throughout the pile area. 

. Moreover, the mold laminae may be produced very 
rapidly and inexpensively by a simple stamping operation. 

Reference has been made both to the formation of 
molding cavities by notching a lamination of side-by-side 
mold plates in a direction inwardly of the edges of the 
laminae, i.e., in a direction paralleling the planes of their 
engaging surfaces. However, similar effects may be had 
by aperturing the plates within their edges and in a direc- 
tion transverse of their meeting planes; and varying pile 
effects are possible by varying the character of the aper- 
tures. These may be formed by punching, drilling or 
other type of machining of the plates, by etching or by 
some other appropriate type of perforating of the stacked 
metal mold laminae, as will be described. 

It is seen, however, that the method and apparatus 
differ more broadly in principle than in these respects 
_ from sta nd ard molding procedures and structures of ^ own 
types, in •that a relatively soft-surface material to be 
molded is forced, under relatively mild pressure, into 
molding cavities constituted by the laminae notches or 
other formations, the flowable material fully entering the 
mold cavities and being shaped thereby. This is usually 
attended by a heating or cooling of the mold to at least 
partially set the molded piles, whereupon the product is 
stripped from the mold. If desired, the pile-like product 
may also be simultaneously bonded to a backing mem- 
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ber, or, as indicated above, it may be pile-like simultancr 
ously on both of its sides. 

The foregoing as well as other objects will become 
more apparent as this description proceeds, cspecidly 
when considered in connection with the accompanying 
drawings illustrating preferred embodiments of the in- 
vention, wherein: 

FIG. 1 is a perspective view of a single component 
mold lamina of a flat, plate-like notched character, which 
is adapted to be assembled with others of a similar type 
in the making of a mold for the purpose of the invention, 
in on embodiment of the latter; ; 

FIG. 2 is a fragmentary perspective view showing such 
similar laminae assembled in one suggested side-by-side 
relation to form a flat mold having alternate, fully 
staggered pfle forming notches; . 

FIG. 2A is a similar view illustrating another possible 
arrangement, by using which it is possible to make a 
pile-like product generally similar to thai formed on the 
mold of FIG. 2, but further featuring a zig-zag base grid 
network, enabling the piles to hold together without fur- 
ther base struchire, even though boles are formed 
through the grid network, if desired; 

FIG. 2B is a fragmentary perspective view of still an- 
other alternative arrangement in modification of what is 
shown in FIG. 2; . , 

FIG- 3 is a fragmentary perspective view of the basic 
invention depicted in FIG. 2, but as embodied in a 
cylindrical or drum-like mold for continuous production, 
and it is to be understood that flat mold arrangements 
such as those of FIGS. 2A and 2B are also contemplated 
to be of cylindrical mold outline; 

FIG. 3A is a view similar to FIG. 3 of a portion of 
a mold which may be employed in making a pile-like 
sheet which is perforated or porous throu^ an other- 
wise continuous base member; 

FIG. 4 is a perspective view showing a portion of a 
molded pile product formed to a mold of the character 
of either FIG. 2 or 3; 

FIG. 4A is a fragmentary perspective view of a pile^ 
like product formed on a mold using the idea of FIG* 
2A, FIG. 4 A also showing how the base of the product 
may be made apcrlured if desired, with a grid-hke ar- 
rangement integrally merging its pile elements with one 
another; 

FIG 4B is a fragmentary section through an apertured 
or porous sheet produced from the mold of FIG. 3A, the 
pile elements of which exhibit a separated, discrete char- 
acter; 

FIG. 5 is a fragmentary perspective view illustrating 
a further slight modification in the mold, which is in 
this case constructed of side-by-side mold laminae or 
discs having different outlines at the forming notches; 

FIG. 6 is a fragmentary perspective view . of a 
pyramidal-shaped pile element of a product formed , on 
the mold structure of FIG. 5; 

FIG. 6A is a plan or radial view in exaggerated scale 
of a portion of a mold following the general principle 
of that of FIG. 5, but enabling the production of pile 
elements which are of curved or circular cross-section, 
and either conical or cylindrical shape in elevation; 

FIG. 7 is a fragmentary perspective view of a further 
alternative type of mold, featuring two-way tapered mold- 
ing notch formations produced by assembled mold plates 
or discs of different character; 
FIG. 8 is a view in vertical or radial cross section 

through the mold laminae of FIG. 7; - 

FIG. 9 is a fragmentary perspective view similar to 
FIG. 7, but showing a still further modified arrange- 
ment of mold-forming plates, alternate ones of which 
have plain outer peripheral edges; 

FIG. 10 is a perspective view of a portion of a flat 
type of mold, generally similar in underlying principle 
to that of FIG; 2, but employed for the production of 
a pile-like product having a multiplicity of quite el on-. 
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Ir Slrei?'"""" "^"^ 

a d^S; fiL'^ './^S^e^'ary perspective view showing 
oni^ xnoMhavmg molding fonnations like those 
of the flat mold of FIG. 10; 

respectively, fragmentary 
Z^ J«/*"^?"'' f'' ™ vertical secUon shying a 
ponion of a product of the mold of either FIG 10 or 11 
f mfnts of relatively uniform he^.?^' 
nn,fonn and lonptudmal transverse spacings. respec 

nos. 13 and 13A are, respectively, fragmentary toD 
^1 ^ 'l'"'"'^: "^^^ tl^'latteTIn ^e^ef 

arl oH-ff P'""* °' "nalerials which 

^fh f hardness characteristic^ 

Suet: « 

?, • employmg plain laminae alternating with 
notched lammae, bemg somewhat similar to the mild of 

to ^^'J^^ " ^l"" .""T " a sheet molded 

^o hJ^ll" relative Vo Me 

another to produce staggered and more widely swced 
pile elements on the product; ^ spaced 

^ fragmentary section throngh a pair of 

which vanous sections of the pile foming^noSS 
O^e mold have different heights and/or sparing relative 
the^odr' '^-^ --"-8 - vaiying^'visn^TtS'i: 
^ ^e="°" through a multiDle 

the lamin^ed sheet of FIG. leA^ii^^^hkh tffrrem'sha"^ 

^^j;;a^LVw^fr;s^^^^ 

?u"i' oT^r ? r't^"'^*^'^ employed n:Vro 

varilTy^f 2^;'^"'"'^ ''"^'"^ -"W^" "...ines i^n a 

.t.^^^ k"'^ are fragmenlary sectional views 

showMg how p,le outlines such as thos7of F G 7 mly 

Of sSr Pile lil^ck 

fnf IS" '^S " ? fragmentary perspective view of a mold 
1?^^,^'°.""'"°" ''^ «"'er articles having pile 

elemems of vanous different section other than g^S!ra iw 
Fir<? Yi^fJ* ='*/i^'="'ar, oval, and the likef 
FIGS 18. 19 and 20 are schematic side elevational 
ZZi ='l™"'^e embodiments of molding S^a °?u 
which may be employed in forming pile-like producVrnf 

rio^ zi and 22 are, respectively, exploded ner^r^t^ 
tive and sectional views showing a basic Stnafp^SS' 
dure in assembling niold lamiDa. plates w^crare aper" 
Hired otherwise than from .Ho.c a«:n are aper 
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CaVlUeS, FIG. 22 shOWine the nnerlnr..! °' 2. 



cavIiip^- Pif'- iV- K- - • --- Z^^-^-"'S^?°^. ^° provide mold 
cav, les. FIG. 22 showing the aperlured laminae arrange- 
ment in association with a cavity-closing base plate 
onn.t , 'o ihe drawings, FIGS. 1 and 2 illustrate the 
construction of a flat or planar type mold which may he 
used in the production of a sheet or like pile-like product 
such as IS shown in FIG. 4. As in the case of all em- 
bodiments of the invention, this mold, generaUy desig- 
nated 10, will - . . - - ^ '> 



and M of 1^ * ^^^trattd in FIGS. 18. 19 

TT^^M m ri^l '° ^ hereinafter referred ta 
h K *' " P°"«« » shown in HG. 2. 

is shown as being comprised of a plurality of like ^dT 
by-side assembled plates or lammae 11. ead,% J-edrtS" 
mined top-t,>bottom height and fomed to 
plurality of molding notches 12 in equal lonSnallv 
spaced relation to one another along the top ed^ ,S 
of. TTiese notches are separated from one :^heVbv 
upward y tnincated portions 13 of the resSv^?2,Le 
The notches 12 are in the illustrated forms apSr^ 
the drawmgs. of like V-shaped contour, extendine weH 

desired thickness and height of the pile element lliZ 

ness of the lamwa across its upright sides 

Rather than being uniform in shape and spacing the 
mold notches or recesses 12 may differ in thWdLer^ 

w^!f ,h ""^'^ °' "'^ '""^a, except, of course 
Examples of siich vanants will be described 

anJ "V'" Of mold ainstrated 

and described herein, the mold laminae maybe fabric cd 
25 of a suitably heat conductive metal, or of a non-rn^ ifc 
" wSh ,a?/^h °' 'i^^^" i« notched lamin"? aid 
L^or^ul Vh '™'' i» Ming 

or v,^r". •■ • 'I>'=™°-softening, theimosettiM 

or vulcamang operation, the mold may be called udot 
to withstand temperatures ranging from 190' F -380-T 
,n which the moldable material, such as a kno,^ vinvl 
"SeTo';nr '1 semi-molten 3i«on' 

tion of no 7 ^Si f instruc- 
tion ot «G. 2 (and also of the mold of FIG. 3) is seen 
lo be a flat sheet, generally designated 15, characterized 
by a base layer 16 of a thickness detennined by fbe S 
ness of the molded material left to overlie the flat t^ or 
crest areas 17 (FIGS. 1 and 2) of the laminae 11 ?nte°- 

or nvtd'a ^> are of triangular 

under cons deration he pile elements or components J9 

m«r, fiJ 'T'^ distinguished from the 

more filamentary pile shapes hereinafter describeT As 
thus composed, the pile or piling of the product generallv 
^sjgnaled 20 in FIG. 4, is well suited for^se^aS 

of^exL/ h?^^ . ^o'S^aving the advantageous ability 
oilfZt^ f "'''^'^^^ Jougitudinally as well as 
obliquely ,„ reference to these directions; or as a decora- 
tive, construction or industrial layer of any of the Zn, 
mentK,ned above. I„ a suggested shoe sole or maS 

i^L f'f by the piling is no less than that of 
W J '".'■""S continuous, rather than staggered 

ZT^T /r'""'^'^ 'o a shoe sol^Jse 

ind^^??„ °^ ^SW*"'**! in a very reg^a 

wearer '<""fort to the 

tha^of^J^r l®-'^"" of "'^ "'Of'' structure, 

of Fir ^^1,^ ^'"^ generally designated 22 and that 

sLbi? of^^52^ «""P"^« an as- 

sembly of mold laminae 24, in structure only slightly 
different from the laminae of FIG. 2, but with the 
ammae shifted relatively in the direction of their lenSb 

mlJlu^Ji '^Pp- ""'"^'^ of notches 25, in the 

long tndmal direction of the lamina 24. is somewhat 

fhT. °' "°'^''« with the res^ltTba 

the tn^ncated crests or lops 26 of the pile formations 27 

^ Zrl""",\ \ overlapped, at both sides, by 

the notches 25 of the succeeding lamina 
This enables the production of a sheet such as shown 
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erally designated 28, be of an imperforate nature the 
moldable material will "be deposited npori the mold 22 
in a thickness to substantially overlie the flat crests 26 
of the pile elements 27. There thus results a sh^t hav- 
ing a base 29 from which triangular or pyramMlal pile 
fonnations 30 protrude; and these pfle formations in- 
tegrally join one another at their longitudinal overlaps to 
produce pfling having a grid-like base cbaractenstic at 
the thus-merged pile elements 30, i,e., a zig-zag outbne. 

On the other hand, if the molded material be foiled 
scraped or doctored off flush with the flat crests^ 26 of 
the mold 22, the product (as shown m FIG. 4A) wili 
exhibit apertures or holes 32 through its base 29,^he 
remainder of the sheet being connected at the piles. 1 fiat 
is the longitudinal dimension of the pile formaUons 3U, 15 
in the direction of a given row, exceeds that of the aper- 
tures 32 of the next adjacent row, which apertures are 
overlapped at each end by the transversely aligned forma- 
tions of the given row. Such a product may be advao- 
tageously used as a floor or bath mat having increased 20 
flexibility, as well as an ability to drain liquid, by reason 
of the apertures. ^ . n ♦ ♦k^ 

In FIG 2B, the mold lammae may be similar to the 
laminae 24 of FIG. 2A, but with only a partial overlap 
of the portions 34 between notches 35. Here again a 
connected grid-type base conformation is the rerah, but 
with the pattern of the pile elements somewhat different 
from what is depicted in FIG. 4A, in regard to the longi- 
tudinal and transverse staggering of the piles. 

FIG 3 of the drawings represents a mold constituted 30 
by circular, peripherally notched discs in a relatrve ar- 
rangement similar to that of the flat mold construction 
10 of FIG. 2. Accordingly, because of this simple basic 
difference, the mold fragmentarily shown in FIG. 3 is 
designated 10* and all of its structural features, and rela- 
tionships corresponding to those of FIG. 2 are designated 
by corresponding reference numerals, primed. Further 
description may thus be dispensed with, with the observa- 
tion that the mold of FIG. 3 will produce a product 
like that of the article 15 of FIG. 4. 

It is to be understood that alternative arrangements 
of the disc laminae U' of FIG. 3, corresponding to those 
of FIGS. 2A and 2Bf may be adopted, for the produc- 
tion of articles similar to the sheet article 28 of FIG. 4A. 

Should it be desired to produce an apertured or porous 
pile-like sheet, such as is shown in FIG. 4B, but charac- 
terized by a base 28' having perforations 32' therethrough 
alternating laterally and longitudinally with piles 30' which 
preserve their individual, discrete character (rather than 
being integrally merged at their bases as in FIG. 4A), 
a mold 33' like that of FIG. 3A will be employed. It 
has the usual sort of notched laminae 34' spaced from 
one another by discs or laminae 35' which have xadial 
or outward projections 36' alternating with the notches 
of forming laminae 34'. These projections will penetrate 
the material of the base layer 28', as shown in FIG. 4B, 
leaving the perforations 32' in the latter, yet with the 
piles 30' wholly discrete and separate from one another, 
as in the product of FIG. 4. 

FIG 5 shows a portion of another mold element, gen- 
erally designated 37, constituted by alternating disc 
laminae 38, 39 of different peripheral notching patterns. 
Thus, the discs 38 may be provided with V-nolches 40 
of a like given width and radial depth; while an interven- 
ing disc 39 features V-notches 41 of different (shown as 
greater) width and depth. 

This mold will produce a pile-like product of which 
a portion, designated 43, is illustrated in FIG. 6. It has 
a base layer 44 of substantial thickness from which ihere 
integrally projects a composite Jriangular or pyramidal 
pile formation 45 having a central large component 46 
integrally faced on either side by smaller formations 47 
of stepped shape. It will be appreciated that the mold 
37 of FIG. 5 may have its discs 38, 39 notched about 
the periphery thereof, so as to produce parallel rows of 75 
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the pne -formations 45, and that the sets of notches may 
be staggered relative to one another, as per FIGS. 2, 2A, 
2B and 3, in accordance with the wish of the maker. In 
substantially all cases, the pile elements or fonnations 20 
30 or 45 will have linear alignment in the direction of 
the respective rows, and approximate transverse align- 
ment in the general direction transverse of said rows, as 
determined by the scheme of staggering the respective 
molding formaUons of the mold laminae, whether they 
be flat or circular. However, the piles may also be at 

random. 1 . * t7t*-> 

FIG. 6A shows a variant of the type of mold of Flu. 
5 for the production of pile elements which, rather than 
being of the stepped pyramidal shape, may be generally 
circular in cross section, and of a tapered conical or cy- 
lindrical contour in elevation. As before, such mold, 
whether flat or roIMike in character, is constituted by 
laminae 48 which are provided with edge notches 48' 
across the individual lamina thicknesses, the notches being 
of different widths in the direction in which the respective 
laminae extend. Thus the central notch 48' is of great- 
est width, and the notches of laminae progressing from 
opposite sides thereof are of progressively diminishing 
width. The scries ends with notches 48" of minimum 
width which are spanned externally by unnotched laminae. 

The result is to reduce a molding cavity which, though 
stepped in increments about its perimeter, approximates 
a true circle (such as is shown in dot-dash line in FIG. 
6A); and it will be appreciated that other variations 
in the width of the notches relative to one another will 
result in mold cavities which, while they perhaps approach 
a bit less a perfect circle in cross section (for exarn- 
ple, elliptical), are nevertheless siibstanliaHy curved in 
perimetral outline. 

By stamping plate or lamina edge notches 48' in a 
rectangular outline in the plane of the lamina there will 
result a molding cavity of substantially cylindrical or 
parallel-sided shape; while if the notches are, as in other 
embodiments, V-shaped, the resultant mold cavity will be 
substantially conical or tapering-sided. In any instance, 
the molded material tends to form in a rounded external 
outline, rather than in sharply defined increments of pe- 
rimeter, so that the resulting molded pile elements may 
t>e considered as being truly curved surfaced in cross sec- 
tion. 

FIGS. 7 and 8 illustrate alternative arrangements of 
mold or mold-constituting laminae of differing character, 
the mold being either a fiat one, per FIG. 7, or cylmdncal. 
Here, a section 49 of the mold is composed of a pair of 
like lamina plates or discs 50 which are radially inwardly 
beveled or tapered at a land 51 adjoining the outer edge 
or periphery thereof, and an intermediate plate or disc 
lamina 52 which is similarly tapered at 53 along both of 
its outer side surfaces. 

Between the lamina 52 and the respective laminae 50 
on either side thereof there are interposed a pair of like, 
relatively thin plates or discs 54, which are similarly 
tapered outwardly divergent at sides 55 adjacent the outer 
edge thereof; and the laminae or discs 54 are provided 
with inwardly convergent V-notches 56 at spaced intervals 
along or about the length thereof. As thus constituted, 
the mold segment 49 will produce linear rows or series of 
piles having a pronounced two-way outward taper from 
the base of a sheet otherwise similar to those appearing in 
FIGS. 4, 4A and 6. 

FIG. 9 shows a fragment of a further^alter native type 
of mold segnient~58~compose'd of a "plurality of la rhiiia 
plates 59 having V-notches 60 along or about the edges 
thereof, which laminae are alternately spaced by plain, 
unnotcbed plate laminae or discs 61, the outer edges 62 of 
the latter coming flush with the flat top lands or crests 63 
of the notched plates. In the embodiments of FIGS. 7 
and 8 and FIG. 9, the respective segments 49 may be 
arranged to alternately stagger notches as desired, and 
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thus produce varyingly appearing and textured pfle-like 
products. 

FIGS. 10 and n of the drawings respectively illustrate 
alternative forms of laminated mold, respectively desig- 
nated 65 and 66, in flat and cylindrical shapes; while 
FIGS. 12 and 12A show pile-like products molded to 
such mold structures. 

In the embodiment of FIG, 10, the mold 65 is com- 
prised of successively side-by-side plates 67 whose 
V-Dotches 68 are seen to be very deep as compared with 
the transverse and longitudinal widths of the notches. 
Such notches are spaced by upwardly truncated molding 
formations 69, likewise of relatively great height as com- 
pared with the rectangular cross sectional dimensions 
thereof. The staggered arrangement of the laminae 67 is 
seen to be the same as that of FIG. 2. 

FIG. 11 simply shows a similar assembly 66 of laminae 
71 which are of circular outline to constitute a cylindrical 
or <3rum-like mold. In other respects, the laminae 71 
of FIG. n are like the laminae 67 of FIG. 10, so that 
corresponding structural features and relationships are 
designated by corresponding reference numerals, primed, 
and further description is dispensed with. 

The product molded to either of the molds 65, 66 is as 
shown in FIGS. 32 and 12A, characterized by pile forma- 
tions 73 integrally extending from a sheet-like base 74, 
but of a relatively elongated, filamentary or bristle-like 
nature, =as compared with those of the preceding embodi- 
ments. As in the case of the latter, the pile elements or 
formations 73 may be produced in a wide variety of stag- 
gered relationships to one another, at the choice of the 
user in his selection and relative disposition of the mold 
• laminae 67. or 71. 

Characteristically, and this applies also to the prod- 
ucts of FIGS. 4, 4A, 6 and others similariy produced, a 35 
molded material, such as a vinyl plastic, tends to form in 
setting to a cross sectional outline other than precisely 
rectangular, or in a somewhat shrunken, rounded-comer 
cross sectional outline such as it is intended to depict in 
FIGS. 12 and 12A. Such natural shrinkage in setting will 
bring about the presence of longitudinal spaces at 75 
(FIG. 32A) at the integral juncture of the pile elements 
73 with the base 74, thereby having the effect of creating 
rows of longitudinally aligned pile elements, which rows 
are transversely spaced sh'ghlly from one another to 
afford distinct filamentary, bristle-like pile formations. 
As in all of the above product embodiments, the pile ele- 
ments or formations converge outwardly from an integral 
joint with a base surface or member of substantial thick- 
ness. The formations of the parallel rows are at least 
partially staggered relative to one another in the longitu- 
dinal direction of those rows, with the result of producing 
approximate transverse alignments of pile elements of 
transversely noursuccessive rows. The horizontal cross 
section of each pile formation adjacent the base surface 
is approximately, though not exactly, rectangular; and in 
the illustrated embodiments the opposed parallel side 
elements of each section are disposed normal to the direc- 
tion of the rows, the remaining opposed sides paralleling 
that direction. 

The invention also contemplates various modifications 
in the pile- like product which are produced hy varying 
the heights of the pile formations or elements, or their 
relative spacings . from one another, in the transverse 
or longitudinal senses; or by controlling the hardness or 
color of ingredients of the molded composition, and there- 
_by_v£rying the .rate_of„heat absorption of -the material 
and thus vary (he height of the pile elements of the prod- 
uct as a whole in different areas thereof. In this manner, 
various eye-calcbing visual pattern effects, various tex- 
tural and visual contrast effects, etc. may be produced. 
Thus, FIGS. 13 and 13A disclose a part of a sheet product 
77 having a base 78 from which integrally extend pile 
formations 79, 80 of respectively different heights (see 
FIG. 13A), the effects being exaggerated somewhat for 
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clanty. Such product is molded to a mold of the genferal 
type of FIG. 10 or 11, i.e., one in which the respective 
mold formations 69 or 69' are uniformly shaped and di- 
mensioned. It is possible to attain this differential height 
charactenstic of the pfle components 79, 80, hence the 
locally patterned or carved visual effect of FIG 13 by 
using softenable and moldable chips of different hardness 
to constitute different portions of the area of the molded 
layer, so that the flowable material will set permaDently 
in the mold at different times in the respecdve areas rep- 
resented by the pile formations 79 and 80. The same 
effect may be attained using at the different contrasty 
areas, such as are designated 82 and 83 in FIG. 13, chips 
or other softenable material of different colors or shades 
Thus, black chips applied to and forming the darker 
areas 83 will soften sooner and fUl the mold cavities 
faster than white chips at the areas 82; and the result is a 
pile-hke product which presents not only visual color or 
shade contrast, but also a carved effect due to the dif- 
ferential height factor of the pile elements 79, 80 A 
highly attractive floor matting may thus be produced 
or a sheetmg very well adapted to other utilizations caD^ 
mg for a distinctive appearance effect 

FIGS. 14 and I4A rejwesent, respectively, a section of 
a composite mold 85 and a product 86 molded thereto 
These sunply illustrate the manner in which rows of lon- 
gitndmally spaced pile elements may be not ony longi- 
tudinally staggered variably in the longitudinal sense, fcut 
also bow the transverse spacing of the rows from one an- 
other may be controlled as desired. 

Thus the mold 85 is shown as composed of side-by-side 
assembled mold laminae 88 successively spaced from one 
^noiber by plain edge strip laminae 89. A desired se- 
lection of the width of the spacers 89 enables the trans- 
wse spacing of pile rows to be controlled as desired. 
FIG. 14A 2s lUustrative, and also shows how the mold 
cavities may be arranged, if desired, to form pfle elements' 
m a more or less random relation to one another, not 
40 ^ of transversely aligned formations as 

depicted m the mold of FIG. 14. 

FIGS. 15A, J5B and 15C show a lamination of layers 
or phes 92 93 for the molding of a pile-like sheet having 
different characteristics of shade contrast, much in the 
manner of the half-tone printing operation. In the pro- 
45 ductron ^f^^^^ a contrasting tone product or sheet 95 
07 o^- ^ 15C), an initial lamination of sheets 

pressure against a mold so con- 
hP^M 2/"° ^^1^^ formations 96 of one 

height (h) and/or thickness (/) and a series of gen-' 
60 erally similar pile formations 97, but of a different height 
Ilk^ ' thickness (/-), as well as spacmg from one 
another, as shown in FIG. 15B. 

Thus the product 95 will exhibit zones, such as the 
zones A- of FIG. 15C, which are of one degree of dark- 
ness or shade, and other zones "B" which are of a different 
""l m^^^y/I'^*^^* ^ assumed that the layer 92 
of FIG. 15A is white and the layer 93 is red, the different 
proportionmg and spacing of the mold cavities will result 
in a zone "A" containing pile elements 97 which is darker 
in shade and/or color than zones at "B." Desired striped 
visual characteristics may be attained due to this attribute 
a^ to a half-tone reproduction, by the use of different 
tuft heights and/or spacings. 

FIGS. 16A, 16B, and I6C represent the production of 
65 Still another modified embodiment, i.e., a sheet product 99 
which may be considered to have been molded from a 
lammation-CFIG. 16A)-of-differerit sdf liable sheets 7^r"~ 
example, a bottom, relatively hard base sheet 100, per- 
haps red in color, a softer white sheet 101 in equal thick- 
ness laminated to sheet 100, and a third upper overlay 
sheet 102 of substantially less thickness and, for example 
black. When pile-like, the pile projections 103 exhibit 
body portions 104 of black, merging at their bases with 
black areas 105, and capped at their tops by tips 106 of 
75 white, all pile elements 103 being of equal height 
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While in the above described alteniatives the component 
mold laminae are shown as being flush across the surfaces 
exposing the mold cavilieSi it is to be understood tot 
they may be non-flush in tins respect, with resultant dit- 
fcrent product characteristics. See FIG. 3A, for example. 

Any suitable means, such as the driven shaft and re- 
tainer means 107 of FIGS. 18-20, may be employed to 
secure the mold laminae together in an optionally adjusted 
relationdiip. Conventional arcuate slot and bolt pro- 
visions 107' may be employed for the adjustment. 

In the embodiments of the invention descnbed above, 
the molds have been shown as edge-notched in a manner 
to produce pDe elements of a simple symmetric shape, as 
a V-notch rectangular in cross section throughout its 
height. However, as iDnslrated in FIG. 17, the invention 
contemplates further modifications in this regard. Ap- 
pearing therein are four suggested notch outlines, as 
viewed in a direction from the flat upright side surface 
of the mold plate or lamina. These notch outlines, re-^ 
spectively designated 108, 109, 110 and 111 may be gen- 
erally symmetric, as the notch 108, but non-rectilmear 
saded and inwardly terminating in laterally outwardly 
flared curved portions 113; or they may be hooked at 114 
(notch 109); or of sinuous contour in notch 110; or they 
may be of symmetric-sided, curved yet downwardly con- 25 
vergent character, as the notch 111. Pile-lilce niatenals 
produced from molds constituted by laminae of these 
sorts will exhibit distinctive differing textural features, 
and many other mold designs are of course available. 

Of whatever character or shape they may bie, the notches 30 
through the edges of the mold laminae, extending com- 
pletely from side to side of the latter as they do, may be 
readily and inexpensively produced, as by die stamping 
the respective individual laminae and then assembling 
them together in the desired mold notch pattern. 35 

Since the molded material is a flexible one of amorphous 
internal structure, and can yield for withdrawal of the 
pile formations, long or relatively short, from the notched 
mold cavities, any desu-ed configuration of pile elements 
is possible, as evidenced by the special forms of mold 40 
lamina shown in FIG. 17. 

FIGS. 17A and 17B suggest how the invention may be 
utilized to produce pile-like sheets which will interiock at 
the pile elements thereof when pressed together. This 
could serve the function of a "zipper" type fastening. 

As depicted in FIG. 17A the pile elements IIS of the 
respective sheets A and B are shown as molded of a ma- 
terial having particles of magnetic material, such as 
alnico, incorporated therein, as indicated by stippling in 
FIG. 17A. This provides a very strong magnetic inter- 
grip of the pile elements 115 when intermeshed as shown 
in that figure. In FIG. 17B the elements 115 are shown 
as hooked in form and in an interiocked relationship to 
afford a similar releasable connection of the sheets A and 
B to one another. 

In the above described embodiments the pile, members 
have been illustrated and described as being of a regular, 
substantially rectangular cross-sectional outline, whatever 
the nature of their shape may otherwise be. In most 
cases the pile elements have been characterized as being 
generally pyramidal or triangular; though a mold for a 
curved section element is shown in FIG. 6A. Fornis of 
this kind are very practical, since it is possible, as indi- 
cated above, to produce the mold laminae fast, efficiently 
and cheaply by a die stamping and edge notching opera- 

^^*^However,-FlG. 17C shows an alternative type of mold 
140, constituted by a side-by-side series of laminae or 
discs 141 each having a longitudinal series of recesses 142 
extending inwardly thereof from an outer side edge. 
When registered with one another these recesses of suc- 
cessive laminae 141 form the molding cavities 143 extend- 
ing radially inwardly from a disc edge, successive cavities 
being separated from one another by the material of the 
lamina. It will be appreciated that such cavities 143 may 



be of any desired shape, cylindrical, conical, of non-cir- 
cular outline, rectangular outline, etc. Usually they will 
be of circular ouUine like the product of the mold ot MO. 

^^IGS 18, 19 and 20 show various suggested procedures 
and apparatus for the forming of the moldablc material 
against a mold constituted in accordance with the above 
illustrations. In each case the mold structure as a whole, 
generally designated 116, is a cylindrical or drum-like one 
for continuous quantity production, but might equally 
well be of a flat plate character for job production. The 
mold may be constituted by an assembly of edge-notched 
plate laminae, as described above, or by an assembly ot 
flat or circular plates which are through-apertured from 
the sides thereof, as will be described. 

In FIG. 18, the mold drum 116 may be constructed ot 
appropriate metal or other material having necessary heat- 
resistant quality, in the event heat softening or settmgjs 
involved. A sheet or web layer 117 of the moldable 
material, for example, an elaslomeric vinyl material or 
the like is trained and advanced around the cylmtJer or 
drum, as by means of an endless pressure belt.115 actu- 
ated around idler rollers 119 and pressure applying roHers 
120 with belt tension maintained by an adjustable back- 
up roll 121. The pressure need be only sufficient, de- 
pending on the flowability of the molding material, to 
cause it to flow into and form in the mold cavities. The 
drum 116 has suitable elements or coils 116' for heating 
or cooling the same, if required; and the speed of rotation 
of the drum and travel of the material 117 is adjustable 
to permit at least a partial hardening of the matenal as 
pile-like by pressing the same into the piling notches 12Z 
of the drum, so that after leaving the latter, the pile ele- 
ments will retain their molded shape. Some further cur- 
ing or setting of the web or sheet may be necessai7 after 
it leaves drum 116; and it may do this in being formed 
into a roll at 123, or by being led off for severance into 
desired lengths, as indicated in dotted lines, the pile-likc 
material being in each case designated by the reference 

numeral 124. . 

It is to be understood that in any of the embodiments 
of FIGS 18, 19 and 20, the procedure contemplates the 
further lamination to the basic sheet or web of neces- 
sary or desired backing material or sheets, per FIGS. 15A 
and 16A It is also contemplated that any deseed ap- 
plication of softcnablc chips may be applied to the web 
117 as an incident to the piling operation. 

FIG. 19 shows an arrangement in which a flowable ma- 
terial, as in the formation of a plastisol, is applied to the 
drum 116 through an elongated, hopper-likc nozzle or 
slit 126, entering the notched mold cavities 122 of the 
component mold laminae and further providmg material 
for formation of a backing sheet layer or stratum 127. 
The material is urged against mold drum 116 by a Vi^^er 
web or sheet 128, which may be at the same time bonded 
to the layer 127. Desired pressure is applied by rollers 
129 the bonded laminate issuing at 130 for further coni- 
pletion (if necessary) and disposal as desired. As in 
the embodiment of FIG. 18, pressure is applied approxi- 
mately ISO** about the drum 116 to insure the desired 
degree of setting of the piling. 

FIG 20 suggests the procedure of horizontally advanc- 
ing a wholly or partially processed sheet 132 in the direc- 
tion of the arrow to which a substantially thick coating or 
layer 133 of plastisol or like flowable and moldable mate- 
rial is applied, and controlled as to thickness by a doctor 
blade 134. This mMerial is pije^like in the manner de- 
scribed above and bonded to the sheet 132 in passing the 
mold drum 116. . , ^ 

The invention further contemplates a procedure includ- 
ing the application of powdered crystalline or particulate 
material capable of being rendered flowable and moldable 
to the periphery of a heated mold drum 116. Such 
softened material is pressed into the mold notch cavities 
75 by any suitable means, such as the belt arrangement of 
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FIG. 18, or a separately pressed web which may bond to 
the resin, emerging from the mold as a Jaminated compo^ 
nent of the pile-like sheet. In all cases, it is contemplated 
that the product may be formed of a rubber compoimd, 
bemg set jn desired condition by a vulcanizing procedure. • 

FIGS. 21 and 22 of the drawings illustrate an alterna- 
tive procedure for assembling the mold, generally desig- 
nated 135 in FIG. 22, which differs quite substantiaDy 
from the previously described embodiments, in that the 
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nrolding cavities arc arranged to c;ttend in a sidewise di- ^;^"y other technique now or heretofore ei 
rection of the lamination of plates, rather than from an !• method is capable of being practiced 



able in the use of a mold such as the mold 135 of FIG. 

From the above method and apparatus considerations, 
rt.is to be noted that the invention encompasses the pro- 
duction of , various types of pile-like material, exhibiting 
either relatively wide and blunt piling foimations, or rela- 
lively elongated, fflamentary fonnations, by steps in no 
way resembling the injection or high pressure procedures 
^ any other technique now or heretofore employed' 



tinuous production utilizing continuously rotating mold 
formmg equipment constituted of component mold lami- 
nations. Yet, under controlled conditions, for example 
Of temperature and pressure, the equipment is capable of 
35 an industrial production at a continuous high output rate 
Of pile-Iike stock corresponding to or exceeding that of 
any of the above illustrated and described fonns. A rate 
of 40 linear feet per minute is possible. 
OA . ^Pprtant aspect of the present invention, in regard 
^0 to method and apparatus, resides in the fact that the as- 
sembly of a lamination of notched mold plates permits 
a^r or other gas to escape during the molding and set- 
ting operation. Thus, there is no possibility of such gas 
accumulation tending to mar the individual outlines of 
^& tfte pjJe elements or components, in any embodiment of 
the product. It follows that the latter is uniformly per- 
fect m regard to the contour and size of its individual 
pile members, whatever such size and shape may be 

While the invention is not to bs regarded as specifically 
hmited m reference to dimensional size of the pile ele- 
ments, nevertheless, for the sake of illustration, rather 
blunt pyramidal t^t formations, such as the formations 
19, 30 and 45 of FIGS, 4, 4A and 6, may be considered 
as bemg of the order of, say, inch along the direction 
of the apex thereof, about the same dimension in the 
Icngifudmal direction of a row of formations, and in the 
Bcighborhood of 1/8 inch or less in height. Such a pne- 
like product will constitute an excelleot multi-direction- 



rection of the lamination of plates, rather than from an 
edge thereof. However, in the broadest sense of the 
molding procedure, the same principle is followed as in 
the earlier-described forms. 

Thus, successive laminae 136, 137, 13g arc provided 
which may be either flat, per FIGS. 21 and 22, or arcuate 
so as to produce a cylindrical or drum-like mold. These 
laminae are apertured from side to side therethrough 
rather than from an edge thereof. FIGS. 21 and 22 are 
schematic, in that they show the topmost plate 136 as 
provided with holes 140, 141 and 142 in spaced progres- 
sion, these holes being respectively rectangular, circular 
and triangular in shape; while the next lamina 137 has 
similar holes 140', 141' and 142', respectively, in a 
smular transverse spacing; and the third lamina 138 in 
turn has like shaped apertures 140", 141" and 142" cor- 
respondingly spaced. FIG. 22 shows further variations 
m the respective plate apertures, as wiH be described. 

While it is unlikely that the specifically different type 
of plate holes schematically shown in FIGS. 21 and 22 
will be employed in any grven mold, nevertheless, these 
views show the wide variation of molding cavity ouUines 
which may be built into a laminated mold in which the 
cavity formations extend from side-lo-side of the con- 
sUtutent laminae rather than from edges thereof. 

Thus, with the through-openings respectively aligned 
with one another in the fashion of FIG. 22, it is seen that 
the rectangular openings 140, 140', 140" may be of 

identical cross sectional area and shape. This results in „ „ 

amoldcavity 144 (FIG. 22) of uniform cylindrical cross 4n ^"^.^^^^^^^ a^t' sJ^P shoe sole, or other anti-friction 
section; and accordingly a jmIc element of corresponding structure such as a floor mat. 

uniform cross section throughout its length will result ^ the other hand, in the much more finely pile-like 

the cross section being determined by the shape of the P^^^^^^s iHustrated in FIGS. 12, 12A, 13, 13A, 14A 15B 
apertures, and, of course, not necessarily rectangular i, ' the base dimension of the'sltm* 

On the other hand, the openings may be of varying Wament-hke pile elements will be of the order of say' 
cross sectional area, though unfform in respect to their 45 u '"^^ ^bout %2 inch, and of a heidit of 

shape, circular or otherwi«. Th.« t>,» — about inch. Such a product is adapted to a multitude 

of "ses, for example, gloves, highly cushioned floor mat- 
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141 and 141 may be of frusto-conical shape and differ- 
ing diameter, their ouOlnes merging progressively with 
one another to provide a composite cavity 145 which is 
itself of elongated frusto-conical shape. 

On the other hand, a stepped but generally pyramidal 
cavity 146 may be produced by shaping another set of 
plate apertures, 142. 142' and 142", in a similar jhape but 
of progre^ssively diminishing area, so that a pile element 
molded therein will have a generally pyramidal outline 
Similarly, a generaUy corneal pDe element may be formed 
by making holes 142, 142' and 142" of curvilinear cross 
sectional outhne. 

In any form, the mold laminae 136, 137 138 will be 
assembled to a base lamination 14S closing the ends of 
the cavities, as shown in FIG. 22. 

Of whatever shape and size they may be, the plate 
cavity defining holes described above may be readily and 
formed in the laminae by punching, drilling 
nro^ T° operation, by etching as in the 65 

production of pnntmg plates, or by other known method 
- *l'B"^-- elements formed-in-the cavities-144- 

145 or 146 lend to attain a smoothly rounded peripheral 
surface, particularly in a stepped configuration such as 
the cavity 146. As in the other embodimeots, air or cas 
evolved m the molding or hardening procedure may 
escape between mating surfaces of the laminations thus 
preventing surface marring of the pile elements, be they 
of elongated filament like character or more blunt in out 
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ting, bathing caps, and the like, in any of which adapta- 
tions the highly populationed nahire of the piling makes 
possible many attractive visual and textural effects as by 
A ^/.^^^^^ described in connection with FIGS 13 
and 13A, FIGS. 15B and 15C, and FIGS. 16B and 160 
t ftTq ^'^^''^If^^f.^Pe^'^ring of the base, as suggested 
ID rIGS. 4A and 4B. 

55 i*"! embodiments herein illns- 

irafed and described exhibits a series of plate-liie laminae 
having the desired pile forming provisions, those skilled 

™mj t.^'^-*' ■"^m''^''" PO^bility of constnicting a 
mold having similar capabilities by the use of a con- 

nre^nH-!."''-'^'*-."^''^"^?'"^'''' '° successive lami- 
nae porf|ons in side-by-s.de engagement with one another, 
such portions having mold formations formed therein 

fnoT!"" *° ^"""^ ""^ ^'^'■"g operation. Accord- 
ingly unless more specifically claimed, the terms "lamina" 

rvariS"'*^"^' ^-^ ^'PP'y'"? 'o^-^h 

J^Z , . ! " °^ other variant procedural 

selves to those skilled in the art 

nnf L^h'^""" foregoing, the invention is ako 

materln^'^^' .V^ ^T''^ 'P'^^^ "^'-'^^ of 

of anv if ^.T ^'^' ^'"•^h may be an amorphous one 
of any of a wide variety of types, of which only general 
categories have been mentioned above. This considera- 
or chL, i"^.'"*'' "'^ particular characteristic 
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. -fi^ *^^m«i*Kt of materials and adjacent rows also longitudinally overlapping one an- 

attaincd; To cnmnerate specific examples of n)a|wiaK provide an integrar connection of said respective 

known snoWing materials appropriate to the purposes are References Cited by the Examiner 

familiar to those, having ordinary skfll in the a^^ 5 UNITED STATES PATENTS 

The drawings and the foregoing specification constn vmxr^^ o 

tme a description of the.improvwJ pile-like material 2,245,047 6/1941 OdelL 

process and apparatus for makmg same in such luJJ, 2^46,040 6/1941 Guild — 161—66 

clear, concise and exact terms as to enable any person 2306,732 12/1942 Huxham ^- 1»— 44 

skilled in the art to practice the invention, the scope oi jq 2,315,721 4/1943 Martin 18—44 

which is indicated by the appended claim. l^S^SMl 2/1952 Caldwell — 4—187 

What I claim as my invention is: 2*816,853 12/1957 Meyers —l:- — 161—63 

A pile-like molded product, compnsmg a iiase nav- 2^71^45 2/1961 Fefld et ai: ^ 161—62 

ing a plurality of parallel rows of pile formations of 3^027^95 4/1962 Takai et al ^ 264—284 

pyramidal shape integrally formed on and projecting 55 j^^^^^^j 9/59^2 Rcdka 4—182 

from a surface thereof, the formations of the respective 3^142^99 7/1964 Chavannes. 

transversely successive rows being staggered relative to 3'] 52 002 10/1964 Wisotsky et ah 

one another in the longitudinal direction of said rows, 3*179^50 3/1965 Friedman „ 161-^62 

said base having apertures therethrough separating some 3*1 go 782 4/1965 Coates el al. 
of the pile formations, of the respective rows from one 20 ' ' 

another, the apertures of a given row being in transverse ALEXANDER WYMAN, Primary Examiner, 
alignment with pile formations, of an adjacent row and 

being overlapped lon^tudinaHy by the ends of such pile jj q^^^^ Assistant Examiner. 
formations, the respective pile formations of said given 



